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(57) Abstract 

There is disclosed a pipe cleaner device (10) which is operable to scrape the inner wall surface of a pipe along which the 
device is caused to travel, such as a casing and/or liner extending upwardly from a wellbore of an oil production installation, and 
which allows the material scraped-off the wall of the pipe to pass to the interior of the device for subsequent removal after with- 
drawal of the device from the pipe, and the device comprising: a leading cylindrical housing (1 1) having external scraping means 
(12), a guide nose (13) arranged at the leading end of housing (1 1) to guide the introduction of the device into a pipe, and having 
inlet ports (13a) which allow material scraped from the pipe wall to pass to the interior of the housing (1 1), a catcher device (21) 
arranged in the housing to retain material admitted to the housing via the inlet (13a), a trailing cylindrical housing (14) coupled 
with the trailing end (15) of the leading housing (11) to communicate with the interior of the latter and having an outlet (16) so 
that fluid admitted through the inlet (13a) of the leading housing (1 1) can pass through both housings and exit via the outlet, and 
a magnetic device (17) arranged in the trailing housing (14) along the path of travel of the fluid in order to extract magnetic parti- 
cles borne by the fluid and to retain such particles on the magnetic device. 
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PIPE CLEANER DEVICE 

This invention relates to a pipe cleaner device which 
is operable to scrape the inner wall surface of a pipe 
along which it is^caused to travel, and to allow the 
material scraped-off th.e wall of the pipe to pass to the 
interior of the device for subsequent removal after 
withdrawal of the device from the pipe. 

The invention has been developed primarily, though not 
exclusively, in connection with a pipe cleaner device for 
use in cleaning-up and drifting a casing and / or liner 
extending upwardly from a wellbore. prior to running of a 
"completion string** or a "production packer" while avoiding 
any part of the tool to be left in the wellbore. 

According to the invention there is provided a pipe 
cleaner device which is operable to scrape the inner wall 
surface of a pipe along which the device is caused to 
travel, and to allow the material scraped-off the wall of 
the pipe to pass to the interior of the device for 
subsequent removal after withdrawal of the device from the 
pipe, and said device comprising: 

a leading cylindrical housing having external means 
for scraping the wall of the pipe; 

a guide nose arranged at the leading end of the 
housing to guide the introduction of the device into a 
pipe; 

an inlet to the housing arranged to allow material 
scraped from the pipe wall to pass to the interior of the 
housing ; 

a catcher device arranged in the housing to retain 
material admitted to the housing via the inlet: 

a trailing cylindrical housing coupled with the 
trailing end of the leading housing and communicating with 
the interior of the latter, the trailing Housing having an 
outlet so that fluid admitted through the' inlet of the 
leading housing can pass through both housings and exit via 
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the outlet: and. 

a magnetic device arranged in the trailing housing 
along the path of travel of the fluid in order to extract 
magnetic particles borne by the fluid and to retain such 
particles on the*magnetic device. 

The material scraped-off the wall of the pipe will 
comprise magnetic particles, and therefore this material can 
be readily scraped-off and then retained within the device, 
prior to withdrawal of the device from the pipe and removal 
of the material at periodic intervals. 

The preferred use of the pipe according to the 
invention will be in cleaning-up and drifting the casing and 
/ or lining extending upwardly from a wellbore. prior to 
running of a usual completion string or a production packer, 
while avoiding any part of the tool to be left in the 
wellbore. 

Therefore, the device can be lowered down a pipe via a 
braided line connected to the upper end of the trailing 
housing. 

The scraping means on the leading housing may comprise 
a gauge cutter mechanism, and preferably the arrangement is 
such that the mechanism can be disconnected from the housing, 
by a shearing action, in the event of any blockage occurring 
in the pipe. 

Preferably, large outlet flow ports are provided in the 
wall of" the leading housing. which are normally covered by 
the cutter mechanism, but which are uncovered upon shearing 
of the connection of the cutter mechanism so as to allow 
"junk" particles in the housing to by-pass the device via the 
outlet ports. and thereby allow easy withdrawal of the 
device. 

Embodiments of pipe cleaner device according to the 
invention will now be described in detail, by way of example 
only, with reference to the accompanying drawings, in which: 

Figure- 1 is a longitudinal sectional view of a first 
embodiment of pipe cleaner device according to the invention, 
for use in cleaning or drifting a casing and / or liner 
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extending upwardly from a wellbore: 

Figure 2 is an end view, to an enlarged scale, of a 
leading end of the pipe cleaner device and taken in the 

* 

direction of the arrow X in Figure 3: 

Figure 3 is a sectional view taken on the section line 
A-A in Figure 2: 

Figure 4 is a longitudinal sectional view of a further 
embodiment of pipe cleaner according to the invention; and 

Figure 5 is an enlarged view of a detail of Figure 4. 

Referring now to Figures 1 to 3 of the drawings, a pipe 
cleaner device according to the invention is designated 
generally by reference 10. and is operable to scrape the 
inner wall surface of a pipe (not shown) along which the 
device is caused to travel. and to allow the material 
scraped-off the wall of the pipe to pass to the interior of 
the device for subsequent removal after withdrawal of the 
device from the pipe. 

The device 10 comprises a leading cylindrical housing 
11 having eKternal means for scraping the wall of the pipe 
and in the form of a gauge cutter mechanism designated 
generally by reference 12. A guide nose 13 is arranged at 
the leading end of the housing 11 to guide the introduction 
of the device into a pipe, and has a series of inlet ports 
13a which form an inlet to the housing 11 which allows 
material scraped from the pipe wall (or any other loose 
"junk" within the pipe) to pass to the interior of the 
housing. A catcher device is arranged in the housing 11 to 
retain material admitted to the housing via the inlet, and 
comprises a circular array of leaf springs 21 (only one of 
which is shown in Figure 1) which can be displaced outwardly 
of the central axis of the device by the junk, but then 
springs back to retain the junk in the housing 11, 

The housing 11 is a non-magnetic cylinder. in the 
bottom of which the leaf spring junk catcher 21 is arranged 
so as to allow junk and debris to enter the cylinder, but to 
prevent it from falling back into the well when pulling the 
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device out of the well. 

A trailing cylindrical housing 14 is coupled with the 
trailing end 15 of the leading housing 11 and communicates 
with the interior of the latter. the trailing housing 14 
having an outlet 16 so that fluid e.g mud admitted through 
th*» inlet of the leading housing 11 can pass along both 
housings and then exit via the outlet. 

A magnetic device 17 is arranged in the trailing 
housing 14 along the path of travel of the fluid passing 
through the housings 11. 14 in order to extract magnetic 
particles borne by the fluid and to retain such particles on 
the magnetic device. 

The material scraped-off the wall of the pipe will 
comprise magnetic particles, and therefore this material can 
be readily scraped-off and then retained within the device, 
and then removed after withdrawal of the device from the 
pipe. 

The preferred use of the pipe cleaner device 10 is in 
cleaning-up and drifting the casing and / or lining extending 
upwardly from a wellbore, prior to running of a usual 
completion string or a production packer, while avoiding any 
part of the tool to be left in the wellbore. 

The device 10 therefore can be lowered down a pipe via 
a braided line connected to the upper end 18 of the trailing 
housing 14. 

The scraping means 12 on the leading housing 11 
preferably comprises a gauge cutter mechanism. and the 
arrangement is such that the mechanism can be disconnected 
from the housing, by a shearing action, in the event of any 
blockage occurring in the pipe. Figures 2 and 3 show 
enlarged views of the leading end of the leading housing 11, 
and shows shear pins 19 which allow the gauge cutter 
mechanism to be disconnected from the housing 11 in the event 
of a blockage, and when this occurs, eight large outlet flow 
ports 20 in the wall of the housing 11 become uncovered, so 
as to allow -junk" particles in the housing to by-pass the 
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device and thereby allow easy withdrawal of the device from a 
pipe. 

Accordingly, the embodiment of pipe cleaner device 
described above is made-up of the following components: 

an interchangeable bottom sub-assembly, which is 
designed to gauge and cut foreign material in order to clean 
the casing wal 1 : 

the bottom sub-assembly 11 has a four arm star nose 13 
with a one and one sixteenth inch SR threads to guide the 
device (referred to herein as a "junk basket") into the liner 
top. The bottom sub-assembly is also designed with a unique 
splitting mechanism which allows junk and fluid to by-pass 
when pulling the device out of the well. The bottom sub- 
assembly is made-up of a non-magnetic cylinder which collects 
and retains junk and debris; 

in the bottom of the non-magnetic cylinder, there is 
arranged a leaf spring junk catcher 21 which allows junk and 
debris to enter the cylinder. and prevents it from falling 
back into the well when pulling the device out of the well; 

the non-magnetic cylinder is then assembled with a top 
sub-assembly 14, which connects the tool to the usual wire 
line tool string. Inside the top sub-assembly. a powerful 
magnet is mounted, and the upper sub-assembly also comprises 
a non-magnetic cylinder. The magnet therefore can catch and 
retain all magnetic particles caught by the junk basket and 
magnetic particles in the fluid that passes alongside the 
magnet . 

Although not shown in Fig. 1. a bow spring centraliser 
may surround the cylinder in order to centralise the junk 
basket . 

The operation of the magnetic junk basket will now be 
described. The magnetic junk basket is designed to be 
lowered into the well on a braided line. The gauge cutter on 
the bottom sub-assembly will clean and drift the tubing or 
line running down to the well. 

Fluid will pass through the cylinder and out the flow 
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ports located at the top of the cylinder. Junk and magnetic 
particles will be caught by the leaf spring junk catcher and 
by the magnet. 

When entering a liner top. the star nose will guide the 
tool into the liner. the bow spring centraliser will help to 
guide it, and when withdrawing, the leaf spring centraliser 
will keep the junk from falling out. 

However, if junk should fall down on top of the tool 
and cause it to become stuck, the unique split mechanism will 
split by shearing of the pins, allowing eight large ports to 
open so that junk can by-pass, and also to allow the junk 
basket to be retrieved from the well. 

The following features, in general terms, are believed 
to be unique in the illustrated embodiment of pipe cleaner 
according to the invention: 

1. The magnet located inside a cylinder, and arranged 
such that all the fluid has to pass alongside the magnet, so 
that all magnetic particles can be caught by the magnet; 

2. The gauge cutter split mechanism, which is arranged 
such that the large area of the bottom part of the bottom 
sub-assembly facing up will allow the bottom sub-assembly to 
split by shearing, and allow junk to by-pass via eight large 
flow ports; 

3. An integrated centralisation system. 

A further embodiment of pipe cleaner device is shown in 
Figs. 4 and 5 of the drawings, which is generally similar to 
the first embodiment, and which will now be described. 

The further embodiment is designated generally by 
reference 100 and comprises a leading cylindrical housing 101 
built up from a lead housing section 102 in threaded 
connection with a housing 103 in which a circular array of 16 
leaf springs 104 are mounted to form a junk catcher device, 
operating in generally similar manner to the leaf springs 21 
shown in Fig. 1 . 

A guide nose 105 is arranged at leading end of housing 
101. and guides the introduction of the device into a pipe. 



WO 92/19838 



PCT/GB92/00795 



-7- 

and has a series of inlet ports 106 which admit fluid, "junk" 
and material scraped from the wall of the pipe to enter 
housi ng 101 . 

Housing *101 is a non-magnetic cylinder. which 
accommodates the leaf spring junk catcher 104. and external 
gauge means for scraping the wall of the pipe comprises a 
gauge cutter mechanism 107 which is connected to lead housing 
section 102 by a shearable connection formed by a set of four 
shear pins 108. 

Figure 5 is an enlarged view of a detail showing the 
assembly of the gauge cutter mechanism 107. comprising cap 
screw 109. retaining screw 110 and nut 111 which is tack 
welded in place after assembly. 

The trailing part of the device 100 comprises trailing 
tubular housing 112. having at its upper end a "top sub" 113. 
to the upper end of which a braided line can be connected in 
order to lower the device 100 down a pipe to be scraped- 
clean . 

Trailing housing 112 accommodates internally a magnetic 
device 114 to which magnetic junk debris is attracted and 
adjoins, after passage of this debris through the device 100 
with mud or other fluid present in the pipe. 

A centraliser 115 is mounted externally on a mid-region 
of the trailing housing 112. and serves to centralise the 
device 100 during movement along the pipe to be cleaned. 

Although not shown in detail, a trailing housing 112 
will have an outlet port, similar to outlet port 16 shown in 
Fig. 1. to allow fluid to be discharged from internally of 
the device 100 during passage along the pipe. 
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CLAIMS 

1. A pipe cleaner device (10) which is operable to 
scrape the inner wall surface of a pipe along which the 
device is caused to travel, and to allow the material 
scraped-off the wall of the pipe to pass to the interior of 
the device for subsequent removal after withdrawal of the 
device from the pipe, and said device comprising: 

a leading cylindrical housing (11) having external 
means (12) for scraping the wall of the pipe; 

a guide nose (13) arranged at the leading end of the 
housing (11) to guide the introduction of the device into a 
p i pe ; 

an inlet (13a) to the housing arranged to allow 
material scraped from the pipe wall to pass to the interior 
of the housing; 

a catcher device (21) arranged in the housing to retain 
material admitted to the housing via the inlet; 

a trailing cylindrical housing (14) coupled with the 
trailing end of the leading housing and communicating with 
the interior of the latter, the trailing housing having an 
outlet (16) so that fluid admitted through the inlet (13a) of 
the leading housing can pass through both housings (11, 14) 
and exit via the outlet; and, 

a magnetic device (17) arranged in the trailing housing 
(14) along the path of travel of the fluid in order to 
extract magnetic particles borne by the fluid and to retain 
such particles on the magnetic device. 

2. A pipe cleaner device according to claim l f in 
which the scraping means on the leading housing comprises a 
gauge cutter mechanism (12). 

3. A pipe cleaner device according to claim 2 f in 
which the gauge cutter mechanism (12) is disconnectable from 
the housing by a shearing action (19), in the event of any 
blockage occurring in the pipe. 

4. A pipe cleaner device according to claim 2 or 3, in 
which large outlet flow ports (20) are provided in the wall 
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of the leading housing (11) and which are covered by the 
cutter mechanism (12) during normal operation. but are 
uncovered upon shearing of the connection (19) of the cutter 
mechanism so as to allow junk particles in the housing (11) 
to by-pass the device via the outlet ports (20). and thereby 
allow easy withdrawal of the pipe cleaner device. 

5. A pipe cleaner device according to any one of 
claims 1 to 4. in which the catcher device comprises an 
internal array of leaf springs (21) which are deformable 
outwardly of the central axis of the device to allow junk to 
move through the leading housing (11), and then to spring 
back to a position for retaining the junk during withdrawal 
of the device from a pipe. 
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